At a concentration of 20o of the atmosphere of the culture flasks, acetylene inhibited growth and carbon dioxide production by Desulfovibrio desulfuricans and Desulfovibrio gigas. The bacteria did not reduce acetylene to ethylene, and neither acetylene dicarboxylic acid nor ethylene was inhibitory. At 10%o, acetylene was partially inhibitory for the desulfovibrios. At 5%, acetylene impeded the rate but did not limit the extent of growth and catabolism of the desulfovibrios. Desulfotomaculum ruminis was affected only negligibly, if at all, by acetylene and ethylene at any of these concentrations.
Acetylene intervenes in various ways in oxidation reduction reactions in bacteria involved significantly in nutrient cycling. In the carbon cycle, the triple-bonded gaseous hydrocarbon may be oxidized anaerobically by various strains (5). Acetylene is both reduced by and inhibits methane oxidation in an alkane-utilizing bacterium (6) and irreversibly blocks methanogenesis in sediments and cultures (10, 13). During methanogenesis, the methanogens appear to reduce acetylene. Ethylene also inhibits methanogenesis, but its effect is reversible. In the nitrogen cycle, acetylene can serve as a substrate for reduction by azotrophs, thus providing a basis, with some qualification (2, 6), for the widely used surrogate assay for nitrogen fixation (8). Moreover, the gas reversibly inhibits both nitrification in aerobic autotrophs (20) and nitrous oxide reduction in denitrifying bacteria (1, 7, 22) but is not a substrate in these processes. No other events related to any of the various types of nitrate reduction appear to be affected by acetylene (14) .
The following observations led us to investigate the possibility of acetylene exerting some influence in the sulfur cycle. Because acetylene is a nondestructive, reversible inhibitor for denitrifiers (1) and accumulation of nitrous oxide behind an acetylene block provides a promising basis for an assay procedure less subject to error than measurement of dinitrogen release, workers have developed methods for field studies of denitrification that depend upon strict acetylene blockage. A number of successful applications of these methods have been recorded for work in the environment (4, 9-11, [15] [16] [17] , but less than complete suppression of nitrous oxide reduction in soil and aqueous systems has also been observed (19, 21) . As a tentative or partial explanation for such breakdowns in inhibition, Tam liquid medium C containing resazurin (1 ,ug/ml). The medium was dispensed in 125-ml, serum bottle-stoppered flasks, and the cultures were incubated under anaerobic (oxygen-free, argon-flushed) atmospheres enriched with various quantities of acetylene or ethylene. The desulfovibrios were incubated at 30°C; the desulfotomacula were incubated at 37°C. As indicators of growth, we followed increases with time of both the total cell counts in aseptically drawn, diluted samples and the quantities of carbon dioxide released into the headspace of the cultures (1).
When compared with the figures for control cultures, the rates of increase of both indicators were diminished in those cultures of Desulfovibrio desulfuricans ( ly overcome at 5% acetylene. Changes in culture conditions may alter the responses of Desulfovibrio desulfuricans to acetylene. With the medium at pH 6.0 rather than 7.0, inhibition was complete at 10% and more pronounced but still not complete at 5% acetylene. Gas chromatography with flame ionization detection revealed that the quantity of acetylene in the culture vessels did not decrease, and ethylene was not detected in the samples taken from these cultures (or in those of any of the other test organisms). When it was supplied in place of acetylene, ethylene was neither inhibitory for growth (even at 20%o) nor reduced during growth of Desulfovibrio desulfuricans.
The acetylene used contained a trace of oxygen, but injection of enough air into control cultures (in the absence of acetylene) to provide 10 times the quantity of oxygen that would initially contaminate the 20% acetylene cultures failed to inhibit growth of Desulfovibrio desulfuricans (or any of the other test organisms). The redox indicator in the culture medium was colored for a brief time after the air injection, but not by the acetylene or ethylene injections. Even so, growth was not impeded.
On the prospect that a solid, water-soluble, triple-bonded compound would be easier to manipulate in cultures or in samples from the environment, we tested the effect of a solid acetylene derivative on growth. However, at 1 mg/ml, the sodium salt of acetylene dicarboxylic acid failed to inhibit growth of the test organisms, just as a variety of such compounds failed to inhibit nitrous oxide reduction in Pseudomonas perfectomarinus (14) .
The inhibitory influence of acetylene on growth of Desulfovibrio desulfuricans was reversible. When 96-h cultures incubated under atmospheres enriched to 10 and 20% with acetylene were aseptically flushed free of that gas with argon and then incubated for 5 additional days, growth equivalent to that in the control vessels ensued. No additional growth occurred when the acetylene remained during the extended incubation period.
Growth of Desulfovibrio gigas was adversely affected by, but was less sensitive to, the presence of acetylene (Table 1) than was the growth of Desulfovibrio desulfuricans. The presence of 5% acetylene did not inhibit cell increase or catabolism in Desulfovibrio gigas, and even at 10% enrichment, increases in the number and activity of these large cells persisted at a diminished rate during the 48-to 96-h interval. At 96 h, cell numbers had reached 90%, whereas the amount of carbon dioxide liberated reached only 78% of their counterpart quantities in control cultures. The presence of 20% acetylene resulted in cell numbers reaching only 29% and carbon dioxide production reaching only 26% of control values. In contrast with the inhibitory effect of acetylene on NH4-grown Clostridium pasteurianum (2) that persisted after removal of the gas, removal of acetylene after 96 h also permitted growth equivalent to that of the control during the following 5 days of incubation.
During the first half of its incubation period, growth and catabolism of Desulfotomaculum ruminis were also adversely affected to some degree, but both appeared to be significantly less sensitive to the presence of acetylene than were their counterpart activities in either of the Desulfovibrio species (Table 1) . At 48 h, carbon dioxide production lagged behind the rate of release in control cultures, but the gap was (12) 
